Background The main documented indication of intrapartum caesarean section is foetal distress (MacKenzie and Cooke in BMJ 323(7318):930, 2001). Foetal distress indicates foetal hypoxia and acidosis during intrauterine life.
Introduction
The most common indication of intrapartum caesarean section is foetal distress for the past few decades [1, 2] . The diagnosis of foetal distress made on the basis of foetal heart rate abnormalities as detected by electronic foetal monitoring has led to a high rate of caesarean deliveries without the foetuses being adversely affected [3] [4] [5] . This high rate of caesarean section for foetal distress is attributed to the widespread use of electronic foetal monitoring for diagnosing abnormal foetal heart rate patterns [6] . However, not all foetuses with the abnormal foetal heart rate pattern detected on cardiotocography have adverse outcomes at birth.
Hence, there is a need to assess the efficacy of electronic foetal monitoring. Keeping this issue into consideration, this study was undertaken to analyse the correlation between caesarean section for foetal distress and perinatal outcome and to see what foetal heart rate patterns are associated with adverse perinatal outcome.
Materials and Methods
It was a prospective observational study done in our hospital which is a referral centre. A total of 146 women were included in the study who underwent emergency caesarean section for foetal distress during labour as detected by cardiotocography and not responding to intrauterine resuscitation. Intrauterine resuscitation included change in maternal position, oxygen administration and intravenous hydration. Exclusion criteria were congenital anomalies, abnormal presentation, multiple gestation and gestational age \36 weeks.
Maternal age, parity, associated high-risk factors and abnormal foetal heart rate patterns which led to the diagnosis of caesarean section were recorded. Birth weight, foetal Apgar score at 1 and 5 min and umbilical artery pH at birth were recorded. Neonatal outcome was studied with regard to the need for supportive ventilation and admission to NICU/nursery.
Results
From May to August 2010, a total number of 6039 patients were delivered in our hospital at C36-week gestation. Out of these, 146 (18.024 %) patients underwent emergency caesarean section primarily for non-reassuring foetal heart rate patterns, while the total number of caesarean sections for various indications was 810.
The mean age of the patients in the study group was 24.5 years. Seventy-four (50.68 %) women were primigravida, 43 (29.45 %) were gravida 2, while 29 (19.87 %) were gravida 3 or more.
The various foetal heart abnormalities picked up by CTG for which caesarean section was done and associated neonatal outcome are given in Table 1 .
The most common foetal heart abnormality of suspected foetal distress found was persistent bradycardia in 104 cases followed by late deceleration in 22 cases and variable deceleration in 17 cases. There were 16 (10.9 %) patients who had more than one foetal heart abnormality.
In our study, 14.38 % (21/146) of cases diagnosed with foetal distress subsequently had a poor outcome. Out of 146 patients of caesarean section for suspected foetal distress, the 1-min Apgar score was \4 in 12 women, while the 5-min Apgar score was \7 in 21 women. Twenty-one babies required immediate resuscitation and were admitted in NICU. There were three cases of severe birth asphyxia (Apgar score \4 at 5 min); of these, two babies died, one after 15 min of birth and the second one on day five. The indication of caesarean section was severe preeclampsia and antepartum haemorrhage with placenta praevia, respectively. The foetal heart abnormality was persistent bradycardia in both the cases, while the cord pH was 6.12 and 6.95, respectively. There were 125 (85.6 %) neonates who did not show any adverse outcome.
We also analysed the intraoperative findings, foetal birth weight and associated complications in these women and compared the neonatal outcome in cases with associated (Fig. 1) , and this was found to be statistically significant using v 2 test. (p \ 0.001). The outcome was worst in growth-restricted babies with maximum number of babies (50 %) in this group requiring resuscitation and admission in NICU (Fig. 2) .
Discussion
Continuous electronic foetal monitoring is probably the most common form of intrapartum foetal assessment used currently [7] . It is a widely accepted method of foetal monitoring during labour with the goal of identifying foetuses with hypoxia during labour. However, the main risk of widespread application of continuous monitoring has been the observed risk of caesarean delivery noted in retrospective and prospective studies [8, 9] .
As observed in our study, the rate of caesarean section for foetal distress was 18.02 %, and out of this, only 14.38 % foetuses were actually distressed implying the limitation of cardiotocography in predicting early neonatal outcomes on the basis of non-reassuring foetal heart rate patterns.
Hence, the prediction of foetal hypoxia and acidosis on the basis of non-reassuring foetal heart rate patterns is sufficiently low to have led to the observation that many caesarean deliveries are retrospectively found to have been unnecessary.
It has also been observed in various studies that CTG interpretation is inconsistent and may fail to predict early neonatal outcome [10] .
The role of the more invasive foetal scalp blood sampling to determine pH values has been challenged, and it is not used as commonly as in the past [11] .
The increased citation of foetal distress as an indication of caesarean section during the last two decades raises the suspicion that electronic foetal monitoring interpretation has become more reflective of the legal climate than of the foetal condition [10] .
This limitation of CTG in predicting adverse neonatal outcomes has led to the development of newer technologies like ECG to improve the predictive value of foetal monitoring. Currently, the use of ST analysis of the foetal ECG in conjunction with conventional CTG has been shown to reduce both the rates of operative deliveries for foetal distress and metabolic acidosis during birth [12] .
It has been observed in various randomized controlled trials that the use of foetal ECG in conjunction with CTG has improved the specificity of intrapartum foetal monitoring leading to reduction in rates of operative deliveries for foetal distress [13, 14] . Hence, the use of such ancillary methods in addition to CTG is the way forward.
Conclusion
We observed in our study that the abnormal foetal heart rate patterns detected by CTG do not correlate well with early neonatal outcome resulting in a high rate of unnecessary caesarean deliveries. The correlation was, however, better in women with associated complicating factors as there was significantly higher NICU admission rate in babies born to them. Our study therefore implies three things. Firstly, increasing numbers of caesarean sections are being performed for foetal distress. Secondly, the diagnosis of foetal distress is imprecise and a poor predictor of foetal outcome. Finally, the result is an increased number of unnecessary caesarean deliveries.
On the contrary, lack of adverse outcome could reflect that our unit makes decisions at a time before clinically significant foetal compromise occurs.
The use of other modalities like foetal ECG as an adjunct to CTG may help in improving the predictive value of foetal monitoring. In addition an overall assessment of the patient's details may help to differentiate between foetuses that require prompt delivery and the foetus not actually in acute distress.
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